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Tevatron Performance

Run 2 Peak Luminosities
® shutdown activities

d Warmed up 1'WO hOUses >300 ub-/s is routine
@ A3 and D4 fix cryo leaks

@ no magnet replacements

Peak Luminosity (1/microbarn/sec)

@ Pelletron trips - recycler

2002 2003 2004 2005 2006 2010 2011

m Fiscal Year 11 e Fiscal Year 10 a Fiscal Year 09 + Fiscal Year 08 = Fiscal Year 07
v Fiscal Year 06 = Fiscal Year 05 » Fiscal Year 04 « Fiscal Year 03 Fiscal Year 02

Pbar Performance

ehverage @ smooth startup from shutdown

5600 Stacking rate

P @ ~120 store hrs/wk
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@ initial lumi averaging =~ 300e30
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Antiprotons x 1010

@ Sep & Oct > 200 pb™

Average Stacking Rate (E10/hr)
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@ stacking rates similar fo before shutdown
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@ 28elO/hr average
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Tevatron Performance

7 Day Rolling Average Daily Delivered Luminosity
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200 250 300 350 400
Days Since First Post-Shutdown Store

#Post2003 Shutdown mPost2004 Shutdown Post2006 Shutdown Post2007 Shutdown X Post2009 Shutdown @Post2010 Shutdown

Best Runll recovery by Tev from a shutdown




=
a
Q
=
>
=
@
o]
£
E
E
3
k-]
@
2
©
B
=
@
2
£
2
=
[
s

Tevatron Integrated Luminosity

Tevatron Collider Run 2 Integrated Luminosity
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Week #
{(Week 1 starts 03/05/01)

Run Integrated Luminosity (pb)

FY11 Integrated Luminosity 244.81 (1/pb)
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Integrated Luminosity (1/ph)

5-Oct 12-0ct 19-0Oct 26-0ct 2-Nov

m Fiscal Year 11 Integrated Luminosity — Highest — Lowest

@ FY10 delivered 2.47 Fb‘]

@ Highest ever delivered

'@ so far FY1l 244 pb-!

@ without shutdown
project FYI11 > 2.7 fb-!




Detector Status at CDF

90

Tontape Time Range: from 1/2009 to 11/2010
80 .
Bdelivered

70 _ average delivered
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> regular maintenance 320 330 340 350 360 370 380 390

@ shutdown activity
@ Drift Chamber LV fix

@ SVX readout light
yield baseline
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@ Very smooth operations
following shutdown Data Taking Efficiency

o data taking eff 85%
@ > 8 fb! recorded

@ > 2 fblin FYIO sE " cooen

® 20 Store Ave (Acquired) ' ® . .
.
® 20 Store Ave (Good)

® 20 Store Ave (SVX) A

1%00 2000 3000 4000 5000 6000 7000 8000 I

store number




Detector Status at DO

w Daily Data Taking Efficiency

@& shutdown activities

§ wo @ luminosity monitor

= 40%

maintenance

25%
20%

@ Cal, Muon, SMT
channel recovery

0%

® Fiber Tracker firmware
readout upgrade

@ data taking eff >90%
@ > 8.5 fb! recorded

Luminosity (/fb)




Number of Results
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Tevatron Paper Mill

impressive number of results
and publications at CDF & DO

@ > 100 results in 2010

excellent utilization of large
datasets and computing

leading the way across wide
range of physics fopics

Integrated Luminosity Analyzed

0 051 15 2 25 3 35 4 45 5 55 6 65 7 7.5
Integrated Luminosity (1/fb)

=2 Run|: 133 total
s Runll: 209 total

Number of publications

Last updated 11/01/2010
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> 100 Tevatron
Results in 2010




B Physics

CP-violating phase s

e Bs—=J/Y (J/Y—ptps, KK

@ previous CDF & DO combination
showed 2.10 deviation from SM

@ Both experiments almost double
dataset

@ CDF 5.2 fb! - DO 6.1 fb"!

r 8.0 MeV/c?
o
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@ improved initial state tagging at
both CDF and DO

@ CDF 0.80 - DO l.1o

Candidates pe
(4]
8

— Total Fit
— Prompt Bkg




B Physics

CP-violating phase s

@ Bs—J/W (J/P—-ptps, d—KHKo)

@ previous CDF & DO combination
showed 2.10 deviation from SM

@ Both experiments almost double
dataset

@ CDF 5.2 fb! - DO 6.1 fb!

@ improved initial state tagging at
both CDF and DO

@ CDF 0.80 - DO l.1o

6 = —0.42+0.18
S = 3.01+0.14
AM, = 17.77+0.12 ps*

— 68% CL
—95% CL




B Physics

like-sign dimuon
charge asymmeitry

®account for muon charge asymmetry
ocorrect for K,m,p background

oAb, = -0.00957 + 0.00251 (stat) +
0.00146 (syst)

oAb (SM) = -2.3(+0.6)x10*

- Observed asymmetry
1 - Expected asymmetry

forA:j=0

30 40 50 . b
M(u) [GeV] EDO A,

. Standard Model
B Factory W.A. -
DY B—D,uX
- Observed asymmetry i e Preliminary

- Expected asymmetry . .
for A = -0.00957 Combination

40 50
M(uw) [GeV] -0.04-0.03-0.02-0.01




Reconstructed Top Rapidity (Lab)

Data _
CDF Il Preliminary ~ —Data A = 007320028

[
L=5.3fb tt+ Bkg Al'l'«Bkg =-0.01 2
[op Physics
Ag~ =-0.0085 + 0.0021

top charge asymmetry

A29= 0,054+ 0.0082

@ top production at LO is
symmetric, NLO predicts
slight asymmetry

@ Am(SM) = 0.038
new physics can produce 12100 L remnan EE
larger A,

A = 0.150 £0.050 (stat)
+0.024 (syst)

measurement incorporates dependence
of rapidity difference




Top Physics

top mass measurement
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@ Using up to 5.6 fb™

@ most precise single
measurement +1.3 GeV

@ July 2010 combined CDF
& DO result

| Migp = 173.3 £L1 GeV

@ error less than 0.6%

@ with 8 fb! <1 GeV

Mass of the Top Quark

CDF-I dilepton

D@-| dilepton
CDF-Il dilepton *
D@-I dilepton *
CDF-I lepton+jets
D@-| lepton+jets
CDF-II lepton+jets *
D@-Il lepton+jets *
CDF-I alljets
CDF-Il alljets

CDF-Il track

July 2010
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(* preliminary)
167.4 £11.4(+103+4.9)
168.4 £12.8(112.3+ 3.6)
170.6 + 3.8 (+22+3.1)
174.7 £ 3.8 (+2.9+24)

1761+ 7.4 (+51+53)
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Tevatron combination *

150 160

170 180
M, (GeV/c?)

180.1£ 5.3 (+39+356)
173.0+ 1.3 zo7+1.)
173.7 £ 1.8 o8+ 16)
136.0 +11.5¢10015.7)
1748+ 2.5 +17+1.9
175.3+ 6.9 (+6.2+30)
173.3+ 1.1 o609

(+ stat + syst)

x2/dof = 6.1/10 (81%)

190 200




Top Physics

top mass measurement

@ Using up to 5.6 fb™

@ most precise single
measurement +1.3 GeV

@ July 2010 combined CDF
& DO result

Mip = 173.3 1.1 GeV

iﬂ

@ error less than 0.6%

@ with 8 fb! <1 GeV

— LEP2 and Tevatron (prel.)
- LEP1 and SLD




EWK Physics

diboson production

-
N

& mMmeasure WZ & ZZ cross sections

—

Events/10.0

@ important tests of higher order
calculations

pushing limits of acceptance and
analysis techniques

worlds best limits on anomalous
coupling Kz

W

Events/10 GeV
=

N W H» AN 0 O

95% C.L.

120 140
-0.1  -0.05 . . 3 MT,, (GeV)

—_




EWK Physics

Z-pt measurement

Ideally




EWK Physics

Z-pt measurement

Closer to Reality

Hard Scatter . Evihia
Interaction 104

Multiple

Parton STe4sd T Hadron
Interaction




EWK Physics

Z-pt measurement

New novel fechnique
eminimize effect of
resolution and efficiency
emeasure ¢ which shows
same effect as Z-pr
eusing 7.3 fb~! DO data T @l
simportant constraint on i
small-x broadening

D 7.3 fb™
+  uu data

° eedata
ResBos
ResBos (tuned g,)
ResBos (small-x)
PDF @ scale uncertainty

Ratio to ResBos




QCD Physics

diphoton 0 measurement

DO, 4.2 fb™ (a)
* data
—- RESBOS
— DIPHOX
- PYTHIA
PDF uncert.
-= gcale uncert.

. (Pb/GeV)

both CDF & DO measure 0(Myy)

do/dM
2

Comparison with several LO,
NLO, and resummed calculations
show limitations of modeling

important for H—Yy searches

SDF Il Djj phl oton for 541" Data

—— DIPHOX CTEQ6M
He=H=Hg=M/2

---- RESBOS CTEQ6M
PYTHIA scaled x2

50 100 150 200 250 300 350
M, (GeV)

Ratio to RESBOS

50 100 150 200 250 300 350 400 450 500
vy Mass (GeV/c")




Events / 2.5 GeV

Searches for New Physics

DY 6.3 fb" vy sample data

SM + GMSB (A = 120 TeV)

SM + UED (R = 460 GeV)

— SMyy

- W/Z + vy

I:I misidentified electrons
[ ] misidentified jets

200
Missing

100 150

LR B R L B R B

- Excluded 95% C.L. region

I Expected 95% C.L. limit
-- SSM value

]OSEH T T T T T T

CDF Run 2 (4.6 fb™)
Preliminary

t'—Wq, = 4 jets

Ht vs. Mieco Vs. Njet

o(pp—tt) (pb)

range of

expected 95% CL

upper limits
theoretical prediction
Bonciani et al.

300 350 400
t' mass (GeV/c?)

vocalvii 1vi

200 250 250 5

DF Run II Preliminary| ~

(3]
seeeenn: Expected (95% C.L) CDF Run Il Prel

24 (050

Search for X->yy

CDF Run Il Preliminary Dg, 5.4 fb’

T
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1/N dN/d(dE/dx)

200 250

CDF Run II Preliminary 4.6 fb’'
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Parameterization "
10

PN

CDF Run Il Preliminary 5.7 fb™!

MEEEAE RN LR L I IR L B B UL
» Data(e+y)
B¢t (7.6 pb)
Wsingle top
Bw+HF
EWK
[ifake b-tag

el/

{ Data

|:| Drell-Yan

- Instrumental Background

! Other SM Bkgd

1 | S e
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-+

] \\DQ, 5.3 f51— Observed Limit
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[ hadrons, multijets
[ _:fake tracks

N

3035 40
dE/dx (MeV/cm)
900 .
800)

700

—Z->1
—WW

tt 600
— Multijet

500
400

) j-z.mm!!
200 250 300 350 400 450 500
M, [GeV]

Expected Limit
[ Expected Limit +1 s.d.
[ Expected Limit 2 s.d.

N.L.O. pp—V.—ep
%3,=0.003, 1,,=0.005
— — 2,,=0.003, 4,,,=0.07

?F RUN 1| Preliminary 3.2 fb

3 jet invariant mass [GeV

DATA

300 > 20 entries per event
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‘ 200
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Missing ET [GeV]

W’WZ coupling strength / SSM

(ISR T
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Searches for New Physics
Gauge Mediated SUSY Breaking

|:| excluded at 95% CL
expected limit

[ | Do PRL 100, 091802 (2008)

D@, 5.4 fb™

56—800 900 1000 1100
Graviton Mass M, (GeV)




Tevatron Program
Summary

Search for the Higgs Particle
Status as of July 2010 95% confidence level

Tevatron is performing excellently, best
startup from shutdown ever

CDF and DO running stably and with
high eFﬁciency 158 175 185 200 GeV/c?

Higgs mass values

Broad program of physics fopics

CDF & DO very active in producing
results and publications

L

Expect more great results from
Tevatron, CDF, and DO

Excited about the prospects for
recording and analyzing 16 fb-!

Would like to thank the PAC for strong
endorsement of Runll extension.

e
(5)}

Analyzed Lumi/Exp. (fb™
o
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o100 110 120 130 140 150 160 170 180 190 200 0
With Projected Improvements my (GeV/cz)




Backup




Ideal Weekly Integrated Luminosity vs Stash Size

(current Run Coordinator operational model)

Peak Weekly
Integrated Lumi
83 ph’!

77 pb? (-7%)
72 pb! (-13%)

+ Nominal Stacking Rate

® -12% Nominal Stacking Rate —

4 -20% Nominal Stacking Rate

Target Stash Store Duration Approx Initial Lumi
350E10 17.5 hrs 360 ub /s
300E10 20.2 hrs 320 b /s
285E10 23.5hrs 290 pbY/s
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Stash Size [101°]




